Background: Underdiagnosis and undertreatment of allergic rhinitis (AR) in patients with asthma can worsen treatment outcomes. There is limited evidence of clinical practices for management of coexistent AR-asthma in Thailand. Methods: A multicountry, cross-sectional study (Asia-pacific Survey of Physicians on Asthma and allergic Rhinitis) to evaluate physician perceptions and management practices related to AR-asthma overlap in 6 Asian countries was conducted. For Thailand specifically, AR-asthma linkage questionnaires were developed and translated to Thailaland. General physicians (GPs) or pediatricians, randomly selected from hospitals in urban cities, routinely treating >10 asthma patients/month were interviewed. Here we present the results for Thailand. Results: Two hundred physicians (100 GPs and 100 pediatricians), of whom 70% worked in government hospitals, were interviewed. In their experience, 50% of asthma patients had AR and 28% of AR patients had asthma. Among diagnosed asthma patients, 65% of physicians routinely asked for any AR symptoms at every visit. Among diagnosed AR patients, 63% of physicians routinely asked for any asthma symptoms at every visit. In patients with coexisting AR-asthma, 91% of physicians treated both diseases simultaneously, while 6% of physicians treated asthma as a chronic disease but managed AR symptomatically. The most preferred treatment options for patients with AR-asthma were inhaled corticosteroids with intranasal steroids (46% in GPs, 71% in pediatricians).
INTRODUCTION
Allergic rhinitis (AR) is a common disease with bothersome symptoms including sneezing, nasal itching, congestion, and dripping [1] . Prevalence of AR in Asia has been reported to vary between 1.14%-53% [2] . Recently, prevalence of AR from a study in Thailand was 58.5% [3] . Uncontrolled AR is associated with lost productivity, absenteeism and reduction in professional performance [4] . AR is associated with comorbidities such as sleep disturbances, fatigue, learning impairment, conjunctivitis, rhinosinusitis, and asthma [5] . The link between AR and the subsequent development of asthma is well established [6, 7] .
Symptomatic AR impairs asthma control whilst patients with coexisting AR-asthma experience more asthma exacerbations, emergency room visits, and hospitalizations compared to patients with asthma alone [8, 9] . Treating concomitant AR in asthma patients is associated with significant reductions in risk of emergency room visits and hospitalizations for asthma [10] .
Underdiagnosis and undertreatment of concomitant AR were reported in 32% of teenagers and adults with asthma in Denmark and 53% of children with asthma in United States. However, there is limited published data on clinical practices in patients with AR-asthma in Asia-Pacific. In this study, we describe the coexistence, diagnosis, and treatment practices for patients from Thailand with AR-asthma among general physicians (GPs) and pediatricians.
MATERIALS AND METHODS
Asia-pacific Survey of Physicians on Asthma and allergic Rhinitis (ASPAIR) is a multicountry (China, India, Malaysia, Philippines, Vietnam, and Thailand), cross-sectional survey to evaluate perceptions and management practices related to AR-asthma in GPs) and pediatricians (Peds) [11] . GPs and pediatricians who routinely treat at least 10 asthma patients/month were interviewed between October and December 2017. Participation was voluntary and anonymous. Here we present the results for Thailand. Participating physicians were randomly selected from hospitals in 4 urban areas in Thailand (Bangkok; capital city of Thailand, Chiang Mai; North of Thailand, Nakhon Si Thamarat; South of Thailand, and Ubon Ratchathani; North-East of Thailand). A total of 200 interviews were conducted.
Questionnaires and administration
AR-asthma questionnaires, 37 questions, first developed in English, focused on physicians' perspectives regarding attitudes and beliefs about concomitant AR-asthma with regards to treatment, knowledge and adherence to AR and asthma management guidelines [11] . The English version questionnaires were translated to Thai and validated by 2 Thai physicians. Physicians were interviewed by trained interviewers onsite via Computer-AssistedPersonal-Interviewing tablets. The interview length was around 30 minutes per participant. Depending on the size of the hospitals, up to 12 physicians were included per hospital. A maximum of 3 interviewers per hospital were allowed. The study complied with ethical guidelines established by CASRO (Council of American Survey Research Organizations), the ESOMAR (European Society for Opinion and Market Research), and the AMF (Asia Marketing Federation).
Statistics
As this is a descriptive study to illustrate physicians' beliefs and practices in AR-asthma management, 200 physicians recruited to participate in this study from Thailand. There was no formal sample size calculation. Descriptive statistics were conducted by IBM SPSS Statistics ver. 22.0 (IBM Co., Armonk, NY, USA)
RESULTS

Characteristics of interviewed physicians
Two hundred physicians, 100 GPs and 100 pediatricians, were interviewed ( Table 1) . Median duration in clinical practice was 9 years of the interviewed GPs and 17 years of the interviewed pediatricians.
Diagnosis and burden of AR-asthma comorbidities
Overall, 99% of physicians agreed that AR and asthma coexist. In GPs' clinical experience, 45% of asthma patients had AR and 28% of AR patients had asthma. In pediatricians' clinical experience, 55% of asthma patients had AR and 28% of AR patients had asthma ( Table 2) . For patients with asthma, 60% of GPs and 69% of pediatricians routinely screen for AR symptoms at every visit i.e., nasal congestion, running nose. Extranasal symptoms/diagnosis that reminded physicians to look for AR diagnosis were allergic conjunctivitis symptoms, such as watery eyes (67% in GPs; 84% in pediatricians), throat irritation or throat clearing (40% in GPs; 63% in pediatricians), and worsening or lack of asthma control (38% in GPs; 58% in pediatricians). On the other hand, for patients with AR, 61% of GPs and 65% of pediatricians routinely asked for any asthma symptoms i.e., wheezing, cough or shortness of breath at every visit.
Regarding the impact of AR-asthma coexistence, 60% of physicians reported that ARasthma patients had more burdensome symptoms than asthma alone ( Table 2 ) and 77% of physicians reported that AR-asthma patients had more negative impact on quality of sleep than asthma alone.
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Management of coxistent AR-asthma patients and concerns
In patients with AR-asthma, 87% of GPs and 95% of pediatricians treated both diseases simultaneously, 6% of GPs and 5% of pediatricians treated asthma on a long-term basis but managed AR symptomatically ( Table 3) . The most preferred treatment option for patients with AR-asthma was inhaled corticosteroids (ICSs) in addition to intranasal steroids (INSs) (46% in GPs, 71% in pediatricians).
The most impactful factor influencing treatment choice among interviewed physicians was practice guidelines (88% in GPs, 84% in pediatricians) ( Table 3) . However, there were concerns about too many medications for patients with AR-asthma in 11% of GPs and 12% of pediatricians. Moreover, 12% of GPs and 7% of pediatricians were concerned that there are too many side effects of using corticosteroids for patients with AR-asthma. Regarding the pediatric population, 11% of GPs and 3% of pediatricians reported that ICSs should be delayed in children until they are adults and 9% of GPs and 4% of pediatricians reported that INSs should be delayed until they are adults.
DISCUSSION
From clinical experience of interviewed physicians, half of patients with asthma had AR and around one-third of patients with AR had asthma. Around two-thirds of physicians reported that they routinely asked patients with asthma about AR symptoms at every visit and the majority of them treat both diseases simultaneously. Practice guidelines are the main factor influencing their treatment. According to the Allergic Rhinitis and its Impact on Asthma guideline, over 80% of asthmatics have rhinitis [1] . From an international cross-sectional study, 74%-81% of adults with asthma had symptoms of AR [12] . In our survey, the interviewed physicians reported only half of asthma patients have AR. Moreover, only 65% of physicians routinely asked for any AR symptoms in patients with asthma. Therefore, there is a need to increase awareness among physicians to detect AR symptoms, confirming diagnosis of concomitant disease and optimizing management of patients with asthma. In our study, both GPs and pediatricians equally reported that in their experience of coexistent asthma in patients with AR was 28% which is similar to the previous publications [13, 14] .
Duration and experience of clinical practice can influence on quality of patient care. In our study, pediatricians were older, managed a higher case load for AR and asthma, had been in clinical practice longer, had a higher rate of attendance for medical training about AR and asthma in the past 5 years, and were more likely to routinely ask about AR symptoms in patients with asthma than GPs. Our findings support data from a previous study that the proportion of primary care practitioners unaware of AR guidelines was significantly higher in a younger age group (25-44 years) compared to the older primary care practitioners aged 45-65 years (48% vs. 37%; p = 0.0002) [4] . The coexistence of AR in asthma is associated with more asthma exacerbations, emergency room visits, hospitalizations compared to patients with asthma alone [9, 15] . There are several possible mechanisms to explain a link between AR and exacerbations in coexistent asthma i.e.; (1) lack of nasal function to warm and humidify inspired air, (2) post nasal drip, and (3) nasobronchial reflex [5] . Patients with AR-asthma had significantly lower quality of life than patients with either disease alone [16] . Majority of physicians in our study agreed that there is a higher disease burden for patients with AR-asthma compared to either alone.
Treatment of AR is associated with potential clinical improvement for symptoms of asthma to some extent. Among patients with AR-asthma, most of the interviewed physicians in ASPAIR Thailand reported that they treated both diseases simultaneously in line with the AR [1] and asthma guidelines [17] . INSs are considered a first-line treatment to control upper airway inflammation in AR [1, 18, 19] . From a meta-analysis, benefits of INSs on asthma outcomes, including improvement of lung function, reduced symptom scores, and decreased rescue medication use, were reported [20] . Although, the interviewed physicians agreed that both asthma and AR should be treated simultaneously when they coexist, some were concerned about polypharmacy and side effects with ICSs and INSs. This highlights the discrepancy between the awareness of the guidelines and actual management of patients with coexistent disease. Further education regarding appropriate AR management in asthma patients including diagnosis, classifications of AR, and treatment guidelines would be beneficial.
The main factor influencing treatment choice in this survey for both GPs and pediatricians was reported to be AR guidelines (in 86% of interviewed physicians) which contrasts from a survey in 1,200 primary care practitioners in Australia, Brazil, Canada, France, Germany, Italy, Spain and the UK, where only 3% of them reported to follow the AR guidelines, and 27% acknowledged that they adapted their management based on AR guidelines for individual patient treatment [4] . From a survey in China, respiratory medicine specialists had high-level knowledge of asthma management (>90%) but there were areas identified for improvement in their perception of AR and coexistent asthma [21] . Beside patient affordability, and drug availability, patient preference is an important factor influencing treatment choice. An important consideration in patient preference and adherence to INS are sensory attributes, including aftertaste, nose runout, throat rundown, and smell [19] .
There are some study limitations: (1) This cross-sectional survey included data based from physicians' recall i.e., number of patients and percentage of their AR-asthma treatment practice which may be open to recall bias. (2) The participating GPs and pediatricians were from urban provinces and the results may be different for the rural provinces of Thailand. Future studies should be done in other settings i.e., physicians in rural hospitals or in the other specialist areas, e.g., ENT (ear, nose, and throat) specialists.
In conclusion, AR-asthma is commonly found in Thailand with likely negative impact on patients' quality of life. Approximately two-thirds of physicians interviewed were looking for coexistent AR in patients with asthma. However, there is an opportunity to further increase awareness of coexistent AR among physicians in Thailand to shorten the time to diagnosis and patients being appropriately managed. Overall, among patients with AR-asthma, most of the interviewed physicians treated both diseases simultaneously and aligned to AR guidelines.
